A zebrafish phenotypic assay for assessing drug-induced hepatotoxicity.
Numerous studies have confirmed that zebrafish and mammalian toxicity profiles are strikingly similar and the transparency of larval zebrafish permits direct in vivo assessment of drug toxicity including hepatotoxicity in zebrafish. Hepatotoxicity of 6 known mammalian hepatotoxic drugs (acetaminophen [APAP], aspirin, tetracycline HCl, sodium valproate, cyclophosphamide and erythromycin) and 2 non-hepatotoxic compounds (sucrose and biotin) were quantitatively assessed in larval zebrafish using three specific phenotypic endpoints of hepatotoxicity: liver degeneration, changes in liver size and yolk sac retention. Zebrafish liver degeneration was originally screened visually, quantified using an image-based morphometric analysis and confirmed by histopathology. All the tested mammalian hepatotoxic drugs induced liver degeneration, reduced liver size and delayed yolk sac absorption in larval zebrafish, whereas the non-hepatotoxic compounds did not have observable adverse effect on zebrafish liver. The overall prediction success rate for hepatotoxic drugs and non-hepatotoxic compounds in zebrafish was 100% (8/8) as compared with mammalian results, suggesting that hepatotoxic drugs in mammals also caused similar hepatotoxicity in zebrafish. Larval zebrafish phenotypic assay is a highly predictive animal model for rapidly in vivo assessment of compound hepatotoxicity. This convenient, reproducible animal model saves time and money for drug discovery and can serve as an intermediate step between cell-based evaluation and conventional animal testing of hepatotoxicity.